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1 (a)

We have,
X

T,

£ =f|x—2ldx=>f’(X) = x—2|

0
Clearly, f'(x) is everywhere continuous and differentiable except at x = 2

2 (b)
If f(t) is an odd function, then foxf(t)dt is an even function
3 (c)

sec x cosec x
J dx

2 cotx — sec x cosec x
1

_ cosx sinx
N f 2cosx 1 dx

sin x sin x cos x

_ f dx
) 2cos?x—1
dx
=J = fsech dx
CoS 2x

1
= Elog|sec2x + tan 2x| + ¢

4 (d)
m Osind .
Letl = [ ——5d0 ..()
:I_j”(n—ﬂ)sinede )
~Jy 1+cos2@ ey

On adding Egs. (i) and (ii), we get

ZI—fn 7 Sin 6 D
~Jy 1+ cos20

Putcos® =t = —sin0d0 = dt

11 11
2l = — sdt =2 dt
nfl 1+t nfol+t2

T
2rftan™1t |3 = ZH'Z
I il
= —_—
4
5 (d)

Let £(8) = |, £ 0sin 1 G do + [ cos™! b do|
f'(e) = <ism 6) [sm \/sin? 0 ] (—cos 6) [cos"1 4/ cos? 9]

do
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(2sinBcosB)6 — (2sinBcosB)d =0
~ f(B) = constant = a [say]

T
f(3)=¢a

1/2
zf (sin™! /¢ + cos™\/d)dd = a
S ol =a = Zea

4
6 (c)

3
Letl = [[7*—Z— = [ 25X gy (i)

1+tan3 x 0 sin3x+cos3x

3 (T
5= X
2

/2
21 fo sin3(%—x) + cos3 (%—x)

[= M7 _SX g (i)

0 sin3 x+cos3 x
On adding Eqgs.(i) and (ii), we get
/2 gin3 x + cos3 x
21 = f
0

cos
dx

- dx
sin3 x + cos3 x

1sinx

Since, [ —f —dx <f

Because in xe(O 1),x > smx

j\/_dx——[x3/2] i<l

3
cosx 1
For xe(0,1),— = <z
And] f“"s"d < fyx — dx[=2 25y £2

f |x|dx+f |x — 2|dx

—fodx+f (2—x)dx+f (x — 2)dx
0

1 x2? [x2 )
= X — —_ -
2 2+ 2x 2] + > Zx]
1 2
—1+1+1—2
= S+5=
9 (a)

Putting x™ + 1 = t and n x" 1dx = dt, we get

I_f 1 d _1] 1 dt—lf( 1 1)dt
“Jxe+ 0 TRt e-n" Tl =1
1 t—1 1 x™
=>I=—log(—)+C=—log +C
n t n

x4+ 1
10 (d)
We have,
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1
I= J [sinm x| dx = ;J |sin t| dt, where t = mx
/2
10 1
=>I=—f sintdt = —
T T

0
12 (c)
We know that,

b

b b
] Fgdx| < j £2(x) d. j 92 (x) dx

a

Putting f(x) = 1 and g(x) =vV1+ x3 we get

5
f\/1+x3dx<’ 1+x3dx— 1+— i

=>1<2and1<—

13 (b)

We have,
bc

SICE

ac
PuttingE = tand dx = c dt, we get

ff(t)cdt_ ff(t) dt_ff(x) dx

14 (c) ,
— 2 _
Jo(ay [ oL

_f x( 1 2x )d
e 14+x2 (1 +x2)2 A

e | A 2xe”* b 2xe* p

T ) v T ar 2™
ex

_1+x2+c

15 (a)

Wehave

_(f(x)) —e fex dx = F(x)

4 5 64 . .
3 Slnx esmx ) esmx 3
~ | —e dx = 37— 3x%dx = T d(x”)
X X x
1

1

=1F(64) —F(1)

Hence, k = 64
17 (a)
We have,
log(x + 1) —logx log(1 +1/x)
I = f dx = | ————dx
x(x+1) (x% +x)
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S

1= —fiog(14 3] +c
= % Og X
== —E[log(x +1)—logx]?+C
1
=1 = - [{log(x + 1)}* + (log x)* — 2log(x + 1) -logx] + C

1 1
=1 =—>{log(x + D} - E(logx)z +log(x + 1) -logx + €

18 (a)
It is a question of greatest integer function. We have, subdivide the interval m to 2mas under keeping in view
that we have to evaluate [2 sin x]

X ( +T[) X 71 1
sin([m+—=) = — ==

6/ "6 T2
C11m (2 n)_ w1
sin G =sin(2m c) = 51n6— >
c9m 3m 1
sm6—sm6—

Hence, we divide the intervalmto 2m as (n, 7—“) , (7—1T 11—“) , (MTH 211)

6 6’ 6
_ 1 1 1
sinx = (0.-3),(-1.-3).(0.-3)
2sinx = (0,—-1),(—-2,-1),(0,—-1)
[2sinx] = -1
sl=0L+1L+1;

=f—1dx+j—2dxj—1dx

Between proper limits
o m (411) m_ 10m 5w

6 6 6 6 3
19 (c)

fld L, 2 4
o dx s 1+ x2 x

1
= [sin‘1 (1 -ZI—xxz)]o = sin™1(1) —sin™1(0) = g
20 (c)

Let F(x) = e*

Also, f(x) + g(x) = x? > g(x) =x? —e*

Now, folf(x)g(x)dx = fol e*(x? —e¥)dx
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1

1
=f x2%e? dx—f e®*dx
0 0

1
= [x%e* —foe"dx I3 )

1
= [x%e* — 2xe* + 2e*]} — E(e2 -1)

1 1
=[(1—2+2)e1—(0—0+2)e°]—Ee2+—

[e*15

2

3 e 3

—¢T 72

ANSWER-KEY

0. 1 2 3 4 5 6 7 8 9 10
A B C D D C C C A D
0. 11 12 13 14 15 16 17 18 19 20
A B C B C A A A A C C




